Glycoproteins from immature and immature, oestrogen-stimulated and adult rat uteri were isolated and analysed by chemical 
INTRODUCTION
Biochemical and histological studies of the uterus have long been used to observe the control of protein metabolism by oestrogens. Experiments with this convenient model cover a wide spectrum, from measurements of protein synthesis after oestrogen stimulation (Telfer, 1953) to the initial changes in RNA metabolism (Telfer, 1953; Ui & Mueller, 1963; Wilson, 1963) .
In the course of previous studies on the chemistry of glycoproteins from connective tissues (Dugan, Radhakrishnamurthy & Berenson, 1967) , a number of enzyme sys¬ tems were found in preparations from different sources. These studies suggested that certain glycoproteins might play a significant enzymic role in regulating the meta-* Supported by funds from National Heart Institute, USPHS (HE 02942) . f Work performed during medical student research fellowships of Cancer Association of Greater New Orleans, Inc., Louisiana Heart Association, and Cardiovascular Traineeship Program of NHI (HE 5133). bolism of connective tissue. Other studies (Berenson, Radhakrishnamurthy, Fishkin, Dessauer & Arquembourg, 1966) (Radhakrishnamurthy, Chapman & Berenson, 1963 ; Berenson et al. 1966) . After electrophoresis the gels were stained with amidoblack for proteins and with stains for specific enzymic activities (Dugan et al. 1967 ). Esterases were localized on gels by incubation in'a solution of a-naphthylacetate in tris-maleate buffer, pH 5-0, containing Fast Red TRN (Dajac Laboratories, The Borden Chemical Co., Philadelphia, Penn.) at 38°for 30 min. Acid and alkaline phosphatases were similarly stained with Fast Red TRN after incubation with a-naphthylphosphate in tris-maleate buffer, pH 5-2 for acid phosphatase and 8-6 for alkaline phosphatase. MnCl2 was used as an activator for phosphatases. Peroxidase was detected on the gel after the gel had been incubated with a dilute solution of H202 (0-2% in 0-5% acetic acid) and stained with benzidine HC1. /?-Glucuronidase activity was tested in these glycoprotein preparations with 8-hydroxyquinoline as a substrate. After electrophoresis of the glycoprotein the gels were incubated with the substrate solution in tris-maleate buffer, pH 5-2, containing Fast Red TRN. This procedure was found satisfactory in detecting /J-glucuronidase in glycoprotein prepara¬ tions from several connective tissues (Dugan et al. 1967 ) ; however, no /i-glucuronidase was detected in the glycoprotein preparations of rat uteri by this method.
Analyses. The glycoprotein preparations were analysed for polypeptides by a biuret method (Mehl, 1945) and for sialic acid by the diphenylamine reaction (Anderson & Maclagan, 1955 (Dugan et al. 1967 ) of the method of Kramer & Gamson (1955 , 1960 
RESULTS
In preliminary experiments, the activities of esterase and acid and alkaline phosphatases were determined in the original extract and in the final preparation of glycoproteins from adult rat uteri (Table 1 ). The specific activities of all the en¬ zymes in the preparation showed a 12-20-fold increase over the initial values. About 75 % of the total acid phosphatase activity, 60 % of the esterase activity, and 40 % of the alkaline phosphatase activity were recovered. These results indicated that these enzymes were not merely associated with glycoproteins as contaminants, but were glycoproteins (sialoproteins, Table 2 ).
Quantitative analyses of the glycoproteins from uteri of the four groups of animals are shown in Units/ Units/mg. Units/ Units/mg. Units/ Units/mg. phosphatase bands was detected in each group, and no difference in electrophoretic mobility of the bands was observed. Since the activities of these enzymes were measured by a more accurate colorimetric method, no quantitative staining of the gels was attempted. Although peroxidase activity was not determined quantitatively in these preparations, histochemical staining of the gel after electrophoresis of the glycoproteins showed the presence of this enzyme in all the samples. Only one band was observed in samples from immature rat uteri, but the adult rat uteri showed two bands.
The results of the electrophoresis of the adult uterine glycoprotein material before and after hydrolysis with neuraminidase showed certain changes in the electro¬ phoretic patterns. As an example, a gel stained for esterases is shown in the Plate, fig. 2 . Differences in the electrophoretic mobility of the fast-migrating major esterase bands are apparent from the figure. Similarly, changes were observed in electro¬ phoretic mobility in the slow-migrating bands of the gel stained for protein after hydrolysis of the glycoprotein with neuraminidase. Gels stained for alkaline phospha¬ tase and peroxidase showed an additional band with slower mobility than that of the original band in both gels. The results suggest incomplete hydrolysis of these glycoproteins, with the additional bands representing sialic acid-free enzymes. No change was detected in the acid phosphatase bands. However, there was a poor correlation, histochemically, between protein bands and enzyme bands due to differ¬ ences in sensitivity of the two methods. Hydrolysis by neuraminidase is contributory evidence to the chemical analyses and observations reported earlier (Dugan et al. 1967) that many of the proteins studied contain sialic acid. In similar studies alkaline phosphatases from human placenta were recently (Ghosh & Fishman, 1967) (Harris & Cohen, 1951) , phosphatase (Harris & Cohen, 1951; Leathern, 1959) and peroxidase (Lucas, Neufeld, Utterback, Martin & Stotz, 1955) to oestrogens is difficult, since earlier investigators studied all uterine proteins, whereas this investigation has been limited predominantly to a fraction technically enriched with sialic acid.
Histological studies of the effects of oestrogen on uterine enzymes have established that the relative distribution of the enzymes is changed (Atkinson & Elftman, 1947; Watanabe & Fishman, 1964 
